The replication protein of pHW126 auto-controls its expression.
pHW126 belongs to a small group of rolling circle plasmids. So far, the region mediating autonomous replication has been identified and it was shown that the rep gene is required for replication. However, the regulation of rep expression remained elusive. Here evidence is presented that expression of the replication gene rep is auto-regulated. Sequence analysis revealed a conserved stretch in the rep promoter consisting of three imperfect direct repeats (DR2.1, DR2.2 and DR2.3). Assays for promoter activity showed that these direct repeats act as an enhancer of transcriptional activity. Interestingly, the activating effect was reduced in the presence of Rep protein. Electrophoretic mobility shift assays demonstrated that the Rep protein can directly bind to direct repeats DR2.1 and DR2.3 while DR2.2 is not bound but places DR2.1 and DR2.3 in an appropriate distance. These results show that the synthesis of Rep protein is auto-regulated. In the absence of Rep protein the promoter is, due to the presence of the direct repeats acting as a transcriptional enhancer, highly active. Binding of Rep to the direct repeats reduces the transcription rate significantly. Since this regulation mechanism is independent of a specialised regulator protein it is presumably a very economic strategy.